In vitro and in vivo release of vascular endothelial growth factor from gelatin microparticles and biodegradable composite scaffolds.
This work evaluated gelatin microparticles and biodegradable composite scaffolds for the controlled release of vascular endothelial growth factor (VEGF) in vitro and in vivo. Gelatin crosslinking, VEGF dose, and buffer type were investigated for their effects on VEGF release. Release was also evaluated from microparticles confined within porous polymer scaffolds (composites). In vitro and in vivo studies were conducted using radiolabeled VEGF. The effect of VEGF dose on its fractional release from gelatin microparticles in vitro was minimal, but the addition of collagenase to the buffer resulted in a higher cumulative release of VEGF. Gelatin crosslinking extent was a significant factor on release from both microparticles alone and composite scaffolds in vitro and in vivo. VEGF bioactivity from composite scaffolds in vitro was maintained above 90% of the expected bioactivity over 14 days. VEGF release kinetics were dependent on the extent of gelatin crosslinking and were characteristic of the specific growth factor due to the effects of growth factor size, charge, and conformation on its complexation with gelatin. These studies demonstrate the utility of gelatin microparticles and their composite scaffolds as delivery vehicles for the controlled release of VEGF for tissue engineering applications.